The pregnancy-induced increase in self-licking observed in rats is important for mammary gland development and lactation. Reproductive experience has epidemiologial implications such as a decrease in the incidence of mammary gland cancer in women and it also influences various behavioral, neurochemical and endocrine parameters. The aim of the present study was to investigate the influence of reproductive experience on grooming behavior patterns during pregnancy in rats. Self-grooming behavior was measured in age-matched virgin, primi-and multigravid (days 7, 8, 9, 19, and 20 of pregnancy) rats. General grooming (head, forelimbs and shoulders) was not significantly different among virgin, primi-and multigravid rats during pregnancy. Confirming previous work, pregnant rats spent significantly more time in specific grooming (mammary glands, nipple lines, genital and pelvic regions) than did virgin animals. In addition, selflicking of mammary glands was significantly increased in multi-as compared to primigravid rats on days 8, 9, 19 and 20 of pregnancy. The increase in mammary gland grooming observed in multigravid rats appears to be a consequence of previous reproductive experience. These data show that reproductive experience modulates mammary gland grooming during pregnancy, possibly contributing to successful reproduction.
In adult female mammals a reproductive experience, i.e., mating, pregnancy, parturition and lactation, has long-term behavioral, endocrine and neurochemical implications (1) (2) (3) (4) (5) (6) . These influences have been demonstrated in various physiological states (7) . Particularly during pregnancy, a previous reproductive experience induces changes in both endocrine and neurochemical profile (8, 9) . Diurnal and nocturnal prolactin surges are less intense in multigravid than in primigravid female rats (8) . Before the diurnal prolactin surge, dopamine levels in striatal and hypothalamic homogenates are higher and the haloperidol-induced increase of central dopamine metabolites is lower in multigravid than in primigravid rats (9) . Grooming behavior is under the influence of the endocrine milieu (10) . Various neurotransmitters can modulate the expression of this behavior as well (11) . During pregnancy female rats change their grooming patterns, tending to lick their mammary glands more than prior to pregnancy (12, 13) . This in turn has been shown to be important for mammary gland development and lactation (14) . We hypothesized that a previous reproductive experience would influence the expression of grooming during pregnancy in rats. To test this hypothesis grooming patterns of virgin, primi-and multigravid rats were compared in age-matched female rats.
Adult virgin female Wistar rats from our colony weighing 180-220 g were housed individually in polypropylene cages (45 x 25 x 20 cm) under a controlled light-dark cycle (lights on from 6:00 to 18:00 h) at a temperature of 22 ± 3ºC. Water and food were available ad libitum. Rats were randomly assigned to one of three groups. Initially, one set of rats was mated. After mating, pregnant females were again housed individually and allowed to give birth. Their neonates were culled to six pups the day after parturition, and these dams raised their litters to weaning on day 21 postpartum. Approximately 2-3 weeks after pup weaning from the first set of animals, both the reproductively experienced and part of the inexperienced females were time-mated to our colony males, thereby generating three age-matched groups of rats, a multigravid one (second pregnancy), a primigravid one (first pregnancy) and a group of virgin animals. The day sperm was observed in the vaginal lavage of each female was designated day 1 of pregnancy. Animals used in this study were maintained in accordance with the guidelines of the Committee on Care and Use of Laboratory Animal Resources, National Research Council, USA.
Grooming behavior was videotaped during 30-min test sessions on days 7, 8, 9, 19 and 20 of pregnancy. Virgin animals were observed on every testing day as well. To minimize possible circadian influences, observations of animals from different groups were intermixed; observations began at 8:00 am and animals were placed in the same order every day. Each rat was videotaped under room light in her own cage with a glass cover. Two habituation sessions were held on days preceding the day of the first testing session. Self-licking was recorded according to the body region to which it was confined. Head, forepaws, shoulders and upper back were recorded as general grooming, while nipple lines, genital and pelvic regions were considered as mammary gland and anogenital grooming. The duration in seconds of each of these behavioral categories was recorded during individual 30-min sessions.
Two-way repeated measures analysis of variance (ANOVA) followed by the Duncan test was used to compare grooming behavioral data. A probability of P<0.05 was considered significant for all comparisons.
Time spent in general grooming was not significantly different among virgin, primigravid and multigravid rats on any observation day (Figure 1) . Statistical analysis showed a significant main effect of group on grooming of mammary glands. As can be seen in Figure 2 nificantly more time in specific (mammaryanogenital) grooming than primigravid rats (F = 16.1, P<0.05) (Figure 2) .
The present results show that reproductive experience modulates the behavioral grooming patterns displayed during pregnancy in rats. Particularly, time spent in selflicking of the mammary glands and genital regions increases during the second pregnancy as compared to the same behavior displayed by age-matched primigravid rats. Previous findings demonstrated that reproductive experience modulates a series of physiological and pharmacological responses (2-4,7-9). Other studies have indicated that multiparous female rats are also less sensitive to the opioid regulation of maternal behavior (2) (3) (4) 15) and analgesia (2) than are primiparous females. Higher doses of opiates are needed to obtain a drug-induced disruption of maternal behavior in experienced animals. Both basal and drug-induced increases of plasma prolactin levels are lower in cycling parous than in age-matched virgin rats (7, 8) . Similarly, both opioid-induced release and suckling-stimulated prolactin release are less intense in multiparous than in primiparous rats (4) . Since self-licking of the mammary glands is important for good lactation, the increase in time spent in selfgrooming of these glands may compensate for the parity-induced decrease in plasma prolactin levels. This study does not inform about the peripheral feedback effects on mammary gland function as a whole. However, since mammary gland grooming is necessary for good lactation, its modulation by reproductive experience might be part of a physiological process that leads to the optimization of the whole reproductive phenomenon.
We have previously observed that both ex vivo and in vivo increases in striatal dopamine metabolites HVA and DOPAC concentrations after haloperidol treatment were less intense in primiparous than in nulliparous rats and less intense in multigravid than in primigravid animals (9, 16) . Dopaminemediated behaviors are also modulated by reproductive experience (17, 18) . Since dopaminergic systems play a role in grooming behavior (19, 20) and dopaminergic function is modulated by this same experience (9, 18) , the reproductive experience-induced increase in pregnant rat self-licking described here may be related to changes in dopaminergic function. The present results may reflect reproductive experience-induced changes in processes involving neurotransmission and/ or neuromodulation.
